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Question 1 [7 marks]
For questions 1.1 - 1.7, choose one correct answer, and make a cross (X) in the correct block.
Question a b c d e
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.1 The average of the function y = ex on the interval x ∈ [0, ln 2] is: [1]
a) 1
ln 2
b) 1
ln 2
(ex)
c) 2
ln 2
d) 1
ln 2
(1− eln 2)
e) None of the above
1.2 Consider the integral
∫
x3√
16− x2 dx. Which is the correct trigonometric substitution? [1]
a) x = 4 sin θ, −π
2
< θ < π
2
b) 4x = sin θ, −π
2
6 θ 6 π
2
c) 4x = sin θ, −π
2
< θ < π
2
d) x = 4 sin θ, −π
2
6 θ 6 π
2
e) None of the above
1.3 Find two positive numbers whose product is 144, and whose sum is a minimum. [1]
a) 12 and 12
b) 2 and 72
c) 4 and 36
d) 6 and 24
e) None of the above
1.4 The length of the path described by the parametric equation x = 1
3
t3 and y = 1
2
t2 for
0 ≤ t ≤ 1, is given by: [1]
a)
∫
1
0
√
t2 + 1 dt
b)
∫
1
0
√
t4 + t2 dt
c) 1
2
∫
1
0
√
4 + t4 dt
d)
∫
1
0
√
t2 + t dt
e) None of the above
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1.5 The polar form of the rectangular equation y2 = 3x is: [1]
a) r = 3 sin θ − cos2 θ
b) r = 3 sec θ tan θ
c) r = 3 cos θ − sin2 θ
d) r = 3 csc θ cot θ
e) None of the above
1.6 “If a function is continuous at x = a, then it has a tangent line at x = a.” This statement is:
a) always true [1]
b) sometimes true
c) never true
d) only true if a 6= 0
e) None of the above
1.7 Suppose f is continuous on [a; b] and f has only one local minimum at c ∈ (a; b). Which
statement is always TRUE? [1]
a) f has an absolute minimum at c
b) f has no absolute minimum
c) f has no absolute maximum
d) f has no critical values
e) None of the above
Question 2 [10 marks]
Evaluate each of the following integrals if they exist.
a)
∫
1
x3 + x
dx [4]
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b)
∫
3π/4
π/2
csc4 x dx [3]
c)
∫
dx√
9 + x2
[3]
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Question 3 [5 marks]
a) Determine whether the integral
∫
0
−2
1
3
√
x
dx is convergent or divergent. [3]
b) Find one solution for k: sin
(∫
∞
0
k
1 + x2
dx
)
+ 1 = 0 [2]
Question 4 [3 marks]
Show that the Mean Value Theorem applies to f(x) = ln 2x on the interval [1; e], and find the
number(s) that are guaranteed to exist by the Mean Value Theorem. [3]
MAT1B01 EXAM - 4 NOVEMBER 2015 5/12
Question 5 [7 marks]
a) Prove Rolle’s Theorem, i.e. prove that if a function f satisfies the following hypothesis:
1. f is continuous on the closed interval [a, b],
2. f is differentiable on the open interval (a, b),
3. f(a) = f(b),
then there is a number c in (a, b) such that f ′(c) = 0. [4]
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b) Use Rolle’s Theorem to show that p(x) = 2x3 + 5x− 1 has at most one real root. [3]
Question 6 [2 marks]
Two sides of a triangle are 2m and 3m respectively, and the angle between them is increasing at
a rate of 0.06 rad/s. Find the rate at which the area of the triangle is increasing when the angle
between the sides of fixed length is
π
3
. (Given: area ∆ABC =
1
2
ab sinC). [2]
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Question 7 [5 marks]
Find all asymptotes of the function f(x) =
x2 + x
x− 1 [5]
Question 8 [5 marks]
a) Solve the differential equation: x2
dw
dx
= 3
√
wx+
√
w [2]
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b) Solve the differential equation for y(1) = 6: xy′ = 3x2 + 2y [3]
Question 9 [2 marks]
Set up, but do not evaluate, an integral for the surface area of the region formed by rotating
y = sin x, 0 ≤ x ≤ π
2
, about the x-axis. [2]
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Question 10 [7 marks]
a) Sketch the region bounded by the following curves and use the disk/washer method to find
the volume of the solid generated by rotating the region about the y-axis: [4]
y = x+ 1, y = 5− x, and y = 1
b) Set up, but do not evaluate, an integral for the volume of the solid generated by the region
given in a) above when using the method of cylindrical shells. [3]
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Question 11 [5 marks]
Given the polar curve equation r = 3 + 2 sin θ.
a) Sketch the graph of the given polar curve. [2]
b) Discuss the symmetry of the given polar curve about the polar axis using the definition of
symmetry. [1]
c) Set up, but do not evaluate, an integral for the area that lies inside the given polar curve
and outside r = 2. [2]
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Question 12 [3 marks]
Determine the point (x, y) at which the parametric curve x = 1− t2, y = t7 + t5 has an inflection
point. [3]
Question 13 [5 marks]
a) Find the focus, vertex and the directrix of x2 = −4x− 8y + 8. [2]
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b) Sketch and find an equation for the hyperbola with foci at (0,±13) and vertices (0,±5),
indicating the asymptotes as well. [3]
Question 14 [4 marks]
a) Use the Binomial Theorem to expand the expression (y− 2x)5. Simplify your answer as far as
possible. [3]
b) Hence, or otherwise, find the coefficient of x3y4 in the expression (1 + x+ 2x2)(y − 2x)5. [1]
